SUMMARY Data are presented from transcranial insonation of the middle cerebral artery (MCA) performed at intervals in 23 unconscious children for whom the outcome was subsequently poor. Once an MCA signal had been observed over a 30 minute period with time averaged velocity less than 10 cm s- ' and/or a direction of flow index, DFI, defined as 1 minus the ratio of reverse to forward flow of less than 08, recovery to forward flow throughout diastole was never observed and no patient recovered brain stem reflexes. Recovery of forward flow in diastole, and of brain stem function, was seen in cases with time averaged MCA velocity in the range 10 to 25 cm s5-and with reverse flow but a DFI of greater than 0-8 for short periods of time. All but one of the 13 children fulfilling clinical criteria for brain stem death had MCA signals with time averaged velocity of less than 10 cm/s and DFI of less than 0-8. This type of signal was not observed in five children who were left in a persistent vegetative state.
Clinical criteria for the diagnosis of brain death are now established' -and have been shown to be reliable,4 5 provided that the cause has been ascertained, the patient's temperature is above 35°C and there are no drugs present. Although there is no evidence of a difference from adults, there is less experience with the criteria in children.6 ' It has therefore been suggested that for this age group the clinical diagnosis should be confirmed with tests such as cerebral angiography or cerebral blood flow (CBF) studies. 8 Paediatric neurointensive care has developed very rapidly recently and an improvement in prognosis has been reported for children with head injury,9 neardrowning,'0 and Reye's syndrome." Ideally, aggressive treatment should be used only when there is a chance of good recovery. A simple screening test for early identification of children with irreversible brain damage would therefore be useful.
A technique for obtaining Doppler signals from the basal cerebral arteries was described by Aaslid in 1982.1 2 The vessels are insonated transcranially using a low carrier frequency of 2MHz Transcranial pulsed Doppler ultrasoundfindings in brain stem death Transcranial pulsed Doppler ultrasound findings in brain stem death (table 3) In three of the patients with a DFI of < 0 8 and MCA velocity < 10 cm s-l (Nos I 1, 12, 14), ICP was close to MAP with CPP < 5 mm Hg. In a fourth, Patient (table 2c) . There was no evidence of reverse flow in either MCA. The arteriogram showed immediate filling of the cerebrovascular circulation bilaterally.
Discussion
Brain stem death may be diagnosed clinically in some patients, for example, with severe head injury, soon after admission to hospital. However, once sedation, paralysis and other aspects of intensive care have been instituted, clinical assessment is not possible without withdrawal of parts of the therapy which may be of benefit to the patient with potential for survival. It is particularly important that treatment of intracranial hypertension is maintained unless the diagnosis of brain death is certain.
The EEG has been advocated as a confirmatory test of the cessation of cerebral function25 but may be isoelectric in the presence of continuing brain stem 26 funetion, or may persist in the absence of brain stem function.27 The latter phenomenon has been particularly common in children.28 Persistence of very low amplitude EEG activity has led to prolonged periods of ventilation in some patients with no evidence of brain stem function. In our series, at the final examination, the patients who fulfilled clinical criteria for brain death had isoelectic cerebral function monitor tracings. However, in several the trace was obscured by ECG artefact and, in some, the tracing suggested that this might not be the only factor, however, as in his series several children with no flow had a CPP of more than zero. ICP was measured with a subdural screw, as it was in the child in this series in whom CPP was not < 5 mm Hg when the reverse flow signal was first seen. In the two children in whom ICP was measured using an intraventricular cannula42 (and in one where a subdural screw was used), CPP was zero when the reverse flow signal was seen. Because the swollen brain may obstruct the holes, the subdural screw may fail at low cerebral perfusion pressure, when measurement of ICP is most important. The intraventricular pressure monitor is
